Peuensus

ot npod. a-p Karepuna Jlumutpora ButiusHosa, AMH, Menuuuncku dakynrer, ,,BrTpeLuHu
Gonectd, (papMakojorud M IKJIMHMYHAa (apMaKoJIOrHs, TMeNUaTpHsd, eNnuAeMHONIOTHS,
MH(EKUMO3HH U KOXHK Gonectu, Coduiicku YHuepcutet — ,,C. Kiument OXpuacku Ha
JMCEpTaLMOHEH TPYZ 3a MPHCHKAaHe Ha 06pasoBaTesHa H HayyHa CTereH ,,iokTop®, Hayuna
obnact 7. 3mpaBeonassaHe M Cropt®, MpoeCHOHATHO HampaBieHHe: ,MeauuuHa®, Hay4Ha
cneunManHocT: ,,Kapauonorus®

AsTop: a-p Kuexo JIAMHTPOB Hopues

®opma Ha [JoKTopanTypaTa: penosHa, Karempa ,Kapauonorus, myamonorus M
€HJOKPHHONIOTUA" MeIHUMHCKH YHUBEPCHTET, [LneBeH

Tema: “PUTHBMHH U IPOBOJHUA HAPYIIEHMSA ITPU ITAITMEHTH C COVID -19”
Hayuen ppkosoauten: npod. A-p Cuexanka Tomopa Tumepa-I'ocnoautosa, aM MY -IlneseH,

PeueH3uATa € ChOOPa3seHO ¢ M3MCKBAHMATA 32 M3TOTBSHETO Ha PELEH3MM 3a NpUAOoOHBaHE Ha
o6pa3oBaTe/HaTa U HayyHa CTeleH ,,JIokTop. JIOKyMEHTHTE ca NOAAACHH MO ENEKTPOHEH MBT
B 3aKOHHO perjiaMeHTHpaHus cpok. IIpeacTaBeHMTe OT KaHAWAATa KOMIUIEKT Mare€pHald Ha
€NIeKTPOHEH HOCHTEJI 3 M3TOTBSIHE HA PELICH3Usl, KaKTO H IMCEPTALMOHEH TPYA U aBTopedepar
ca B ChOTBeTCTBHE C M3uckBaHuaTa Ha 3PACPDB u Ha IlpaBuiHKKaA 3a YCJIIOBHATA M pela 3a
NpUAOOUMBAHE HA HAYYHU CTENEHH M 3a€MaHE Ha aKaJEMHYHM [UIBXHOCTH B MEIULKMHCKY
YHHUBEPCHTET - rp. [Inesen

I. IIpouenypa no 3amuTa

PelieH3MATa € U3rOTBEHA Bb3 OCHOBa Ha 3amosen Ne 2380/ 27.07.2026 r.na Pexktopa Ha MY
[lnesen B cbotBercTBUe SPACPE u ITTI3PAILIPE ai. 2, an. 2 u an. 3 ot npaBunHMka 3a PAC -
MY - IlneBeH U pellieHHe Ha aKaficMHYHUS B3 OCHOBa Ha peulenue Ha KareapeHus cbBet Ha
Katenpa ,,KAPIUOJIOI'US, ITYJIMOJIOIHs U EHJIOKPUHOJIOTUA* npu MY Ilnesen.
Ha ocHopanue un. 13 ot [IpaBuiHHK 3a pasBUTHE Ha aKafieMU4HMA chcTas Ha MY- Ilnesen,
Pewenue Ha ®C Ha ®M ot 15.03.2021 ,.r, noxnan ot PekoBoauTen kareapa ,,Kapauonorus,
NyJIMOJIOTHS ¥ eHAOKpHUHONorus" | 3anoses Ha Pextopa Ha MV Ilnesen Homep 757/15.03.2021
r. o-p Xueko Jlumurpos MoBueB e 3aunciieH 3a pefioBEH JOKTOPAHT 3a MpHAOGHMBAHE Ha
obpasoBaTenHa ¥ Hay4Ha creneH ,Jloktop" B ITH 71. ,Menuuuna"; JOKTOpCKa mporpama
»Kapauonorus"; a-p Xusko JIAMHTPOB MoBueB € OTYMCIIEH OT HOKTOpaHTypara C NpaBo Ha
3alMTa ChC 3anoBe] Ha Pexropa Ha MY Ilneeen 1058 /07.04 2025 roa.

IL buorpaguyHy JaHHH 32 JOKTOPAHTA:

n-p XKuko JIMMMTpOB Mopuer 3aBppmBa cpeano obpasosanue B I[IMIT ,Cs. Kimment
Oxpunacku®, rp. Cunuctpa (2013). Maructspcka CTENeH MO MeAuLMHA npuaobusa B MV-
[Inesen (2020). Ilpe3 mepuopma 2020 - 2025 r. e cneuuanusanT B IIbpBa KiIMHHKA MO
kapauonorus, YMBAJI “II-p 'eopru Crpancku”, rp. IlneBeH W pelOBEH AOKTOPAHT IO
kapauonorus  (03.2021r) — M®, Meauuuucku yHupepcuteT Ilnesen. Mma sawurena
CreLMaNHOCT Mo kKapauosnorks npe3 2020 r.. JIOKTOpaHTBT MNpHTEXaBa HEOOXOAUMHUTE
KOMIIETEHLIMM ¥ YMEHHs 32 YCNELIHO pa3paboTBaHe U 3aBbpLIBAaHE Ha AUCEPTALMOHEH TPYA C
MOCOYEHaTa TEMa, O Hay4Ha CTIeLMATHOCT , KapAOJIOrus .

III. CrpykTypa Ha AHCEPTALMOHHHSA TPYA
JlucepTallOHHUAT TPY/ € HanucaH Ha 88 cTpaHuly: BbBECHHE 1 CTp., 1UTepaTypeH 0630p 33
CTp, LI ¥ 33]1auH 2 CTp., MaTepyan ¥ Metoau 13 crp., pesynraru 25 c1p., obchxiaane 10 cTp.,




W3BOAM 2 CTp, MPMHOCH 3 CTp. ABTOPBT JAEMOHCTpMpa J00pO NO3HaBaHE Ha ChBPEMEHHATa
JIMTEpaTypa U U3M0N3Ba 3HaYUTEeH OpOH NMTepaTypHH U3TOYHHIIM, BKIIIOYHTEIHO aKTYaJIHH
MEXIyHApOIHU MyONMKalUMKM, TOJNEMH MYJTHLEHTPOBH NPOYYBAHHs, METa-aHAIM3H MU
KOHCEHCYCHH NOKyMeHTH. CIIMCBHKBT Ha LIMTHpaHaTa NMTepaTypa BKIIOYBa 117 3arnaBus Ha
aHITMACKU €3MK, JIMIICBAT JIUTEPATYPHH U3TOUHHULIM HA KUpHIIMLA.,

PaGotata € oHarnezneHa ¢ 24 tabnuuu u 18 ¢urypu. [Ipoyusanero e nposeneHo BbB [Ibpsa
KIMHHKA 1o kapauonorus, YMBAIJI “II-p I'eopru Crtpancku”, rp. [IneseH, He € otbensnsaH
TepUOJ Ha BKJIIOYBaHE Ha nauueHTute. [lopaay ecTeCTBOTO Ha M3C/IEABAHETO HE € HEOOXOAUMO
ono6peHue OT eTHYHa KOMHCHA. ABTOpedepaThT OTroBaps No ChAbPXKAHKE Ha AUCEpTALUATa
KaTO MPEACTaBA LENTa, 3a[ja4UTe, U3M0I3BaHUTE METOH, OCHOBHUTE PE3YJITAaTH, U3BOIUTE H
Hay4YHUTE NIPUHOCH Ha JUCEPTALIMOHHUA TPYA.

IV.  AKTyajHOCT M 3HAYMMOCT Ha pazpaborenara Tema
INannemusara or SARS-CoV-2 noBeae 40 ChHILECTBEHO NMPEOCMHUCISHE HA NaTOQHU3UOIOTUATA
Ha BUPYCHO-HHAYLIMPAHOTO ChPAEYHO YBPEKaHE U NOCTaBH BBIPOCA 38 ChbPAEUHO-ChAOBUTE
YC/IOXXKHEHHS B LIGHTbPa Ha KIMHUYHMA MHTepec. [IpeacTaBeHMAT AMCEPTALMOHEH TPy €
(boKycupaH BbPXY aKTyallH{ ¥ KIMHHYHO 3HaYMMHU Npo6aeMH B ChbBPEMEHHATA KapAUOJIOTHS —
PHTBMHO-TIPOBOJHHUTE HapylleHus npy nauueHTy ¢ COVID-19 undexuus.
OcofeHa CTOMHOCT Ha JucepTralusaTa €, ye aBTopbT pasriexaa COVID-19 ve camo xaro
pecnupaTopHo 3ab0lsBaHe, a KaT0 CUCTEMHO ChOBO-BB3MAIUTEHO CBCTOSHHE C H3Pa3seHO
MMOKAapJHO, €HOOTENHO M enekrpodusuonoruyno yvactue. IToapobHo ca aHanM3MpaHu
MEXaHU3MHMTE Ha MMOKapAHOTO YyBpexzaaHe, ponsta Ha ACE2-menuupaHata KIE€TbYHa
uHBasus, jucbananceT B PAAC cucremara, MMKpoOBacKylapHata JucOYHKUMS,
HMYHOTPOMOO3HUPaHETO U LIMTOKMHOBATa aKTUBALIUS.
TeMaTta MMa CBHILECTBEHO HAy4HO M IPAKTHYECKO 3HAYEHHE MOpaiM BMCOKAaTa 4eCTOTa Ha
apUTMMM, IIPOBOJHU HApYLUEHHUS, MUOKAapJHO YBPEXJAHE U ChPACYHA HEAOCTATHYHOCT IpH
nauueHTd ¢ COVID-19, kakTO M Mopajud TAXHATa Bpb3Ka C MOBUIIEHA CMBPTHOCT H
He6naronpUAaTHa NpPOrHo3a.

V. CBbIIHOCT Ha AUCEPTALHOHHHA TPYA

J1cepTauMOHHUAT TPYA € pa3paboTeH JIOTMYHO, IOCIENOBATEIHO M B CHOTBETCTBHUE ChC
CbBPEMEHHHMTE M3UCKBaHMA 32 Hay4yHO u3cneaBaHe. TeKCTHT € HamucaH B JO0OBp akaaeMuyeH
CTUJI U TMOKa3Ba BUCOKA HaydHa KyNTypa.

JokTopaHTeT npencTaBs OOCTOEH JuTepaTypeH 0630p, KOWTO NaBa fACHa NpeacraBa 3a
3afbN00YEHUTE My MO3HAHMA MO npobnema, BB3MOXKHOCTHTE 3a HHTEPHpETaLMs Ha
JOCTBIIHATA JIMTEpaTypa, Hay4yHa 3psjioCT B pa3OupaHeTO M HWHTCPNPETUPAHETO Ha
nutepaTypHuTe nauHu. J-p HMoBuer mokassa MHoro moGpa MH(pOpMUpaHOCT Mo npobiema,
BIIaJIECHE Ha U3MOJ3BaHUTE CHBPEMEHHH KJIMHUKO-JIaG0OPAaTOPHU U MHCTPYMEHTAHU METOIM
Ha M3c/Ie[iBaHe H CNIOCOGHOCT a aHAIM3Mpa U HHTEPNPETHPA MOMYYSHUTE HayYHU Pe3yJITaTH.
JluTepaTypHUAT 0630p Ce XapaKTepH3upa C W3YepraTeIHOCT U aKTyanHocT. CTpyKTypupaH €
KPUTHYHO C fACHAa apryMeHTau¥s Ha MOAJEXaluTe NaToQH3UONOTHYHM NpOUECH 3a
dopMHpaHe Ha U3CJENBaHaTa B AMCEPTALMOHHUS TPYA NATONOrUs NpH nmauuentu ¢ KoBun —
19. ABTOPBT AEMOHCTpHpa 331BN00YEHO NO3HABAHE HA CHBPEMEHHHTE KOHLIETILIMU 3a:

- MmuokapaHa yBpena;

- COVID-acouuupaHa KoaryJjonaThs;

- Enporenut acoluupana naToJiorys;

- Hmynorpombo3a

- MarsuTo - pe30HaHCHO (pEHOTUNUpaHE;
- 1noct-COVID pemonenupane u



- 6uoMapkepHO npoduarpaHe.
[lpaBu BreyaTJEeHHE BHCOKOTO HMBO Ha aHAlIW3 Ha MAaTO(PU3HMOJOTHUHHUTE MEXAHM3IMHU M
YMEHHMETO Ha aBTOpa Jja MHTErpupa JaHHHMTE 3a:

- MHOKapIHOTO YBpeXJaHe;

- Bb3NAJUTENHATa aKTHBaLHU;

- eHjoTenHaTa AUChYHKLUS;

- KOarynomnaTusra;

- eNneKTpoHU3HOJIOTHYHATA HECTAOUIIHOCT;

- (uOpO3HO-BB3NAIUTETHOTO PEMOJEIHPAHE;

- ponsTa Ha 6uomapkepute npu COVID-19.
OcofeHo culiHa CTpaHa Ha Tpyda € aHanu3bT Ha Galectin-3 kato 6uomapkep Ha puGposHo-
BB3NAIATENIHO PEMOJENMpaHe W ToTeHuManeH Mapkep 3a noct-COVID aputMoreHeH
cy6cTpaT. ABTOPET apryMEHTHpaHO pasriexia Bpb3karta Mexay Galectin-3 ¥ MUOKapaHaTa
(¢ubpo3a, NpeaChpPAHOTO MBXICHE, ¥ ChPACYHATa HEAOCTATBYHOCT. JIOKTOPAHTHT € HaBJIsi3all
MHOTO IBJI00OKO B MpOyuYBaHaTa npobGiemMaTuka U € 060raTuil ¥ HaArpaauil MEAULIMHCKUTE CH
3HaHMs B 06/1aCTTa Ha PUTMOreHe3aTa U NPOBOHUTE HapyieHus npy Kosua — 19. bescnopen
€ NPUHOCHT Ha Hay4HHs PBKOBOJMTE] B TO3M mpolec. HanpaBenure 06001IEHHS ¥ M3BOAU B
Kpas Ha 0630pa U MOCOYEHUTE HEPEIIEHH BBIPOCH 110 TEMAaTUKATa Ha AUCEPTALMOHHHUS TPYA,
JaBaT JOCTaThYHO OCHOBAaHMS Ha JOKTOpaHTa fAa (opMynHpa ACHO M TOYHO leNTa Ha
npoy4saHeTo. LlenTa Ha HaCTOAIMS AUCEPTALMOHEH TPY/ € Jia CE aHallM3Mpa Bpb3KaTa MeXIy
npexapaHa uHGekuus ¢ SARS-CoV-2 U pa3sBUTMETO Ha ChPACYHO-CHAOBU YCIIOXKHEHHS, C
aKLEHT BbPXY PUTBMHO-NIPOBOJHHTE HapyllleHHs, 6MOMapKepHHA NMpoQui Ha MHOKapaHO
YBPEXAaHE M XEMOAMHAMMYHO HATOBapBaHe, KaKTO M exokapauorpadckurte Genesn Ha
CTPYKTYPHO U QyHKLMOHAJIHO MUOKapaHO 3acAraHe.
3ajlauuTe CHOTBETCTBAT HA IOCTaBEHaTa LieJ, (OpMyIMpaHM ca KOPEKTHO M IO3BOJIABAT
M3II'BJITHEHUETO Ha NTOCTaBEHAaTa L.

MarepuaJ 4 METOAH
B npeAcTaBEHOTO PETPOCIEKTHBHO CPaBHHMTENHO KOXOPTHO M3C/IEJBAHE Ca BKIIIOYEHH M
aHaJIM3MPaHHU 3a Pa3BUTHETO Ha PUTHMHO-NPOBOJHH HapylleHus oo 219 nocnenosarentu
NalMeHTH, OLECHEHH KIMHWYHO, JaGopaTopHO M exokapauorpagcku. IlauuenTure ca
pasnpelieNieHy B iBe rpynu crnopef aHamHe3aTa 3a COVID-19 kakro cneaga: 136 nauuenTy ¢
naHHM 3a npekapada COVID-19 undexuus npes nociaeanute 6 Mecena u 83 mauueHTu 6e3
JaHHH 3a TakaBa MHQEKUUs (KOHTpOJHa rpymna). JlebMHUpaHu ca KpUTEPHHM 3a BKJIIOYBAHE H
M3K/IIOYBAHE B NPOYYBAHETO, KAKTO U KJIMHUYHUTE M aHATUTHYHU NPOMEHIUBH. OCHOBHUTE
AQHAJIUTUYHK KpaliHM TOYKM B HACTOSLIOTO M3CNEJBAHE Ca ONPENENCHH KaTO CTPYKTYPHO-
(GyHKUMOHAIHY U (EHOTUITHH XapaKTEPUCTUKH
U3noi3BaHUTE METOAM KOPECMOHAMpAT C MOCTAaBEHUTE LEN M 3ajaud. ABTOPBT MpuUiiara
KOMIIJIEKCEH KIIMHUYEH, 1abopaTOpeH U MHCTPYMEHTAJIEH NOAXO/, BKIIOYBALIL:

- eNeKTpoKapAUuorpadCKH aHaIM3;
exokapauorpadcka OLEHKa;
GuomapkepeH npodu;
aHaJIM3 Ha BB3MAJMTEIHH MOKa3aTelH;
OLIEHKa Ha MUOKapAHOTO YBpEXJaHe;
O6paGoTkara Ha chOpaHaTa MbpBMYHa WHGOpPMALMA € U3BBPLIEHA C MOMOIUTa Ha A06pe
noabpaHd CTATHCTHYECKH METOAM K TECTOBE — MapaMETPH4eH, HENapaMeTPUUeH,
KOpelalMOHeH, eHO U MHorogakTopeH noructuyeH, ROC ananus.
[IpaBUIHO Ca M3MOJ3BaHM CHBPEMEHHM METOAM 3a OLIEHKa Ha MUOKapAHOTO Yy4acTHe H
apuTMoreHHus puck npu nauueHTd ¢ COVID-19. Oco6eHO NoNoKUTENHO BIEYATICHHE [IPABH
MHTEPUPAHUAT MOAXOJA NP MHTeprpeTauuaTa Ha TponoHuH, NT-proBNP, IL-6, TNF-a,

!




Galectin-3 U exokapaxorpadckuTe nokaszartend. BUCOKO oLieHsBaM TpyAa MONOXEH OT A-p
HoBues npu yCBOSIBAHETO M NPHUJIAraHETO Ha rojieMus Habop OT M3CNEAOBATEJICKH METONM B
Hay4HaTa pa3paboTka.

Kato o6o6uienue Ha pesynrature a-p XKusko Mouer noctura ao Bakau u3oau. [To-Baxuure
OT TAX MoraT Aa 6baaT 0060611eHH KaKTO clie/Ba:
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H3scHeHM ca OCHOBHMTE MEXaHM3MU HAa DUTBMHO-NIPOBOJHMTE HapYIUEHHs MU
COVID-19 ¢ onpepensHe Ha JOMMHMpalllaTa PUTBMHO NPOBOJHA IIATOJOTHS -
NapoKCH3MaJIHO/PELUMAMBUPALLIO NPEACHPIHO MBXACHE, NEPCUCTHPAILO/TIEPMAHEHTHO
NPeACHPAHO MBXAEHE U NPEeACHPAHO TPENTEHE.

OrmnpezeneHa € XapakTepUCTHKaTa KaKTO W JIMNCAaTa Ha pa3{yusA B YECTOTaTa Ha
U3CJIEIBAHUTE T'PYIHY M0 BB3PACT, N10JI U HAKOMU KJIaCHYECKU ChPACYHO-ChOBH PUCKOBU
¢akTopu B MOAKpeNa Ha TBbPAECHUETO, e HabMoJaBaHUTe pasiiuki B GHOMapKepHus U
(beHoTuneH npodun He MoraT Aa 6baaT 06ACHEHH caMo C AeMorpadcKy pasmu4us.
Peructpupand ca NaHHM 3a MEpCUCTHpAlLl MeTabONMTHO-BB3MAJIMTENEH MNpOLEC B
rpynara naugeHtd ¢ COVID-19.

Hoxka3aHa e ofpaTHa Kopenauus 4 He3aBMCHM Npenckaspaul epexT Ha TponoHuH T
BbpXY (pakuusTa Ha U3TIackane npu noct-Koeup 19 nauueHTy, foKa3Baiky ponsra
MY KaTO Mapkep Ha CyOKIMHMYHO MHOKapaHO 3acaraHe. ROC aHanu3bT NTBBPXKAABA
Hai-n1o0pa AMCKpMMHMHALMOHHA CToMHOCT Ha Troponin T 3a uaeHTU(UUMpaHE Ha
NalMEHTH C peayuMpaHa JieBOKaMepHa CHUCTONHAa (YHKUMS, KOETO MOAKpens
NPHJIOXKHUMOCTTA MY IIPU PUCK-CTpaTHUUKALIKS.

AHanyM3vpaHa € pojidTa Ha CHCTEMHOTO BB3NAJIEHUWE, MUOKApOHOTO YBpEXJaHE W
MMKpOBacKynapHaTa JUCQYHKLMS B TIeHe3aTa Ha apUTMHMTEe. BKIIIOYBaHETO Ha
LIMTOKMHOB U XeMokuHOB nanen (IL-1B, IL-6, IL-8, IL-17, TNF-0, IFN-y, CCL19)
pasiuMpsABa NaTOQU3UOIOTHYHMS MOJEN Ha M3CNeJBAaHETO U MOAKPENH XUIOTe3aTa 3a
NepcUcTUpallia MMYHOBB3NAIMTEIHA aKTUBalMsi KaTO MEXaHHW3bM Ha 4acT OT IOCT-
COVID cuMnToMuTe ¥ apUTMHKTE.

Jloka3aHo € 3HaueHMETO Ha GHOMapKepUTe KaTo WHCTPYMEHT 3a paHHa OLEHKa Ha
CbPACYHO-CHJOBHA pUCK. JIMNcaTa Ha CTaTUCTMYECKH 3HauMMa 3aBUCMMOCT Ha NT-
proBNP ¢ noHmxeHata ¢pakuusra Ha HU3TIACKBaHE M B JBETE M3CJEABAHM TPYIH
ycraHoBsBa HannyueTo Ha HFpEF-/HFmrEF-nogo6en noct-COVID ¢enotun, a He Ha
aomunupam HFrEF mopen. [loka3aHo e, ye riobaiHarta J€BOKaMepHa CHMCTOJIHA
AUCYHKLMS HE € BONCIIMAT MEXaHH3bM Ha ChpAeYHOTO nocT-COVID naToreHeTHYHO
BKJIIOYBAHE B M3C/I€BaHUTE rpynH. HTerpupaHuaT aHaIM3 Ha pe3yNTaTHTE [IO3BOJISABA
pasrpaHuyaBaHETO Ha HAKOJIKO NocT-COVID xapmuanHu ¢QeHoTHna: apUTMMYEH,
XEMOJUHAMHUYEH, peEMOJIENMpal] 1 cMeceH. Hal-BUCOKa KIIMHMYHA 3HAYUMOCT UMaT
NALMEHTHTE CBC CMECEH (PEHOTHI, MPH KOMTO C€ HACIArBaT APUTMHH, MOBHMIUEHH
GuomMapkepH, QpyHKIMOHAIEH CIIaj ¥ €XOKapAMOrpad)CKy OTKIOHEHMS.

YcraHoBeHO € 3HaueHMeTo Ha Galectin-3 kaTo MHTerpajieH Mapkep Ha CTPYKTYPHO,
GbyHKUMOHATHO, MOCTBB3NAMTENHO peMozenupane. Galectin-3 Mapkupa npexoaa ot
OCTPO BB3NAJMTE/IHO YBPEXKIAAHE KbM NOCTBB3NAIUTEHA HHTEPCTULIHANHA Gubposa 1
€NIEKTpOMEeXaHW4YHa HecTabunHocT. IlpeacTaBeHM ca TNPaKTHYECKH HACOKM 3a
KJIMHUYHO MpocieasBaHe M cTpaTdHKaums Ha pucka npu nauueHtd ¢ COVID-19
npeasun  Bb3MOXKHOCTMTE Ha Galectin-3 xaTo HesaBucum GuoMmapkep 3a
uaeHtuduuMpane Ha HebnaronpuatHu noct-COVID npoMeHH.

OCHOBHHAT HayueH M3BOJ e, ue post-COVID ChpeyHOTO yyacTHe B M3C/Ie[BaHaTa
TNONyJIalys Ce peajlM3Kpa Ype3 MHOTOOCEB MOJEN, BKIIOYBAI MHOLIMTHO YBPEXAAHE,
XeMOJUHAMHUYEH cTpec, ($uOpO3HO-BB3NANMUTEIIHO peMoJenupaHe u
€N1EKTPOdHU3HOIOrUYHA YSI3BUMOCT.




S. Hay4yHH ¥ Hay4HO-NPHJIOXKHHU NPHHOCH

ﬂHCCpTaLIHOHHPIﬂT TPYA CbABpKA CHLUCCTBCHH HAYUHO-TCOPETHYHH, OPUIHHAIIHU HAy4YHO-
NPHIIOXHH ITPHHOCH.

OGOOILEHUETO Ha HAYYHO-TEOPETHYHH NMPUHOCH IMOKa3Ba, Y€ 3a N'bPBH BT B PaMKHUTE Ha
M3C/ieIBaHaTa MOMyNalys € U3BBpLICHa KOMILIEKCHA oueHKa Ha noct-COVID cvpaeyHoOTO
3acAraHe 4pe3 €IHOBPEMEHHO MHTErpUpaHe Ha KIMHMYHA JaHHH, PUTBMHO-NPOBOJHH
HapyLueHus, OnomMapkepu, exokapauorpagCku NMoKasaTesid ¥ pemonenurpaiuy mapkepu. Cpea
BOJIEIIUTE OPUI'MHAJIHU NIPHHOCH ce OTKposBar aHanu3ute Ha TponouuH T u Galectin-3 kaTo
mapkep Ha noct-COVID BB3nanutenHo-pUOPO3HO pEMOAENUpaHe, ONOCPEACTBAHO OT
BpBb3KaTa My C H3CliefBaHUTEe exokapauorpadcku mnokazatenu. ChILECTBEH OpUTHHAJIEH
MPUHOC € MpeAJoXeHata KoHuenuuara 3a Galectin-3 kaTo MOTEHUMANCH KOMIIOHEHT Ha
6BbaeLIM arOPUTMH 3a CTpaTU(HUKAIUA Ha PUCKA IIPU MOCTKOBUIHH MALlUEHTH. .

[IpyHOCMTE C MNpakTHYeCKa HACOYEHOCT Ca CBBbP3aHH C AeMHUPAHETO Ha MPUIOXKUMA
KIMHHYHA paMKa 3a KapAHOJIOTMYHa olleHka Ha nauueHTd caen COVID-19, 6a3upaHa Ha
¢eHoTHNHpaHe, a HE CaMO Ha €JAMHMYHM AuarHosu. OnpejencHa e HEOGXOAMMOCTTa OT
npociieisBaHe Ha MauMeHTH ¢ nepcuctupamy cumntomu cinen COVID-19 ypes uHTerpHpan
KapAMOJIOrMueH noaxoa. BaxHo € fa ce akleHTHpa BbpXY (aKTa, 4e JAHHUTE OT HaCTOALIOTO
npoy4BaHe Morar ia ca OTIpaBHa To4Ka 3a 6bJeLM MPOCNIEKTUBHY NPOYYBaHHUS BbPXY pONATa
Ha Galectin-3, ctpediH exokapauorpadusaTa, MarHUTO-pE30OHAHCHOTO M MY/ITUOMOMapKEPHO
U3CneABaHe.

OGo01eH NPHHOC HA IHCePTALHOHHHS TPYA

Hacrosmuar AucepTalMOHEH TpYJ pasiliMpsBa CHLIECTBYBALIUTE 3HAHUA 3a CHPACYHO-
cppoBute nocaeacTeus cineg COVID-19, kato pokasBa, ye noct-COVID cppaeyHOTO yyacTue
NpEACTaB/NsABa MHOTOKOMIIOHEHTEH CHHApPOM, IIpH KOMTO B3aWMOJEHCTBAT apUTMHUH,
MHOKapJIHO yBpEXJaHE, XEMOAMHAMHUYEH CTPEC U BB3MaINTENHO-PUOPO3HO peMoAenupaHe.
Tpyaer BbBexaa Galectin-3 kaTo 3HauMM He3aBucuM Ouomapkep B noct-COVID
KapAMOJIOTHATa Y Mpejara HoBa KIMHUYHO NPUIIOKMMa KOHLENUMS 32 (EHOTHIU3ALKS M
PHUCK-CTpaTU(UKALHSL.

VI. Ily6ankaunuu ¥ HayyHa AedHOCT.

[Ty6nukauMoHHaTa ¥ HayyHa aKTMBHOCT Ha JokTopaHTa nokpuea MHU 3a npupobusaHe Ha
OHC ,,JloxTop®“, KaTo Ha/BHIlIaBa U3UCKBaHUATA 3a rpyna I' nokazarenu 5-9 (Mpu U3MCKBaHM
30, usnbanenu 40). OT npeacraBeHaTa aBTOpCKa cnpaeka 3a cboTBeTcTBHe ¢ MHU 3a OHC
»JOKTOP® IUCEPTAHTHT MMa 3 aBTOPCKHM CTaTHX ¥ 1 JOKNAJ OT HaUMOHAIHA KOH(QEpEHUHs ¢
MEXIYHapOAHO y4YacTHe BbB BPB3Ka C AMCEPTALMOHHMA TpyA. B 3 or myGmuxauuure o-p

OBYEB € IIbPBH ABTOP, KaTo 2 OT TAX Ca Ha aHIIMHCKU e3uk. EaHa oT myGnukauuure e
ny6nukyBaHa B WOS.

3akarouenue

IlpeacTaBeHMAT AMCEPTaLMOHeH Tpyd Ha A-p JKueko Jumutpos MoBue npencraBnssa
CaMOCTOSITENIHO, 3aJbJI00OYEHO M aKTyallHO Hay4yHO H3Cle/BaHe C BHCOKa TEOpETHYHA M
npakTHyecKa CTOHHOCT. [IpecTaBeHUAT AUCepTALIMOHEH TPy pa3KpHBa OTJIMYHA TEOPETHYHA
NOArOTOBKA, 3aJbJ00YEHO MO3HaBaHE Ha ChBPEMEHHATa JIMTEpPaTypa U YMEHME 3a HayyeH
aHanu3. JIMCepTaUMOHHUAT TpyA Ha A-p JKusko JUMHTpoB VioBYEB OTroBaps HANBIHO MO
CTPYKTypa M ChABPKAHHE Ha M3MCKBaHMATA 3a NPHCHKIAHE Ha HayyHaTa ¥ oOpa3oBaTeHa
creneH ,,JIOKTop* ¥ Ha M3UCKBaHUATA Ha 3aKOHA 3a Pa3sBUTHETO HAa aKaZIEMHUYHHS CHCTaB B
Peny6nuka Benrapus u IlpaBunHuka 3a HEroBOTO NpHIOXEeHHWEe. BCHYKO TOBa MM JaBa




OCHOBAHME Ca IllacyBaM MOJIOKUTENHO M JIa PEJI0Ka U Ha WieHoBeTe Ha HayuHOTO XypH npu
MY - IlneBeH fAa riacyBaT MONOXHUTENHO 32 MPUCHKIAHE Ha obpasoBaTenHaTa U Hay4Ha
creneH ,,Jlokrop Ha a-p XKusko {umMutpoB UoBues.
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by Prof. Dr. Katerina Dimitrova Vitlianova, MD, PhD, Faculty of Medicine, “Internal
Medicine, Pharmacology and Clinical Pharmacology, Pediatrics, Epidemiology, Infectious and
Skin Diseases,” Sofia University — “St. Kliment Ohridski,” on a dissertation for the award of
the educational and scientific degree of “Doctor,” Scientific Field 7. Health Care and Sports,”
professional field: “Medicine,” scientific specialty: “Cardiology”

Author: Dr. Zhivko Dimitrov Yovchev

Type of doctoral program: full-time, Department of “Cardiology, Pulmonology, and
Endocrinology,” Medical University of Pleven

Topic: “RHYTHM AND CONDUCTION DISORDERS IN PATIENTS WITH COVID-
19,9

Academic Supervisor: Prof. Dr. Snezhanka Tomova Tisheva-Gospodinova, MD, Medical
University of Pleven,

This review complies with the requirements for the preparation of reviews for the award of the
educational and scientific degree of “Doctor.” The documents were submitted electronically
within the legally prescribed deadline. The set of materials submitted by the candidate on
electronic media for the preparation of the review, as well as the dissertation and the abstract,
comply with the requirements of the Law on Scientific Research and Academic Degrees
(ZRASRB) and the Regulations on the Conditions and Procedures for Obtaining Academic
Degrees and Holding Academic Positions at the Medical University of Pleven.

I. Defense Procedure

The review was prepared pursuant to Order No. 2380/ July 27, 2026, issued by the Rector of
the Medical University of Pleven, in accordance with the Law on the Academic Staff of the
Republic of Bulgaria (ZRASRB) and the Regulations for the Implementation of the Law on the
Academic Staff of the Republic of Bulgaria (PPZRASRB), as well as paragraphs 2, 2, and 3 of
the Regulations for the Academic Staff of the Medical University of Pleven, and a decision of
the Academic Council based on a decision of the Departmental Council of the Department of
“Cardiology, Pulmonology and Endocrinology” at MU-Pleven. Pursuant to Article 13 of the
Regulations on the Development of the Academic Staff at MU-Pleven, a decision of the Faculty
Council of the Faculty of Medicine dated March 15, 2021, a report from the Head of the
Department of “Cardiology, Pulmonology, and Endocrinology,” and an order by the Rector of
the Medical University of Pleven No. 757 dated March 15, 2021, Dr. Zhivko Dimitrov Yovchev
has been enrolled as a full-time doctoral student to pursue the educational and scientific degree
of “Doctor” in Scientific Field 71, “Medicine”; Doctoral Program “Cardiology”; Dr. Zhivko
Dimitrov Yovchev was dismissed from the doctoral program with the right to defend his
dissertation by Order No. 1058 of the Rector of the Medical University of Pleven dated April
7.2025.

IL Biographical Information on the Doctoral Candidate:
Dr. Zhivko Dimitrov Yovchev graduated from the “St. Kliment Ohridski” High School of
Mathematics and Natural Sciences in Silistra (2013). He earned a master’s degree in medicine
from the Medical University of Pleven (2020). From 2020 to 2025, he was a resident at the First
Clinic of Cardiology, “Dr. Georgi Stranski” University Hospital in Pleven, and a full-time
doctoral student in cardiology (March 2021) at the Faculty of Medicine, Medical University of




Pleven. He received his specialty certification in cardiology in 2020. The doctoral candidate
possesses the necessary competencies and skills to successfully develop and complete a
dissertation on the specified topic in the scientific field of “cardiology.”

III.  Structure of the Dissertation

The dissertation consists of 88 pages: introduction (1 page), literature review (33 pages),
purpose and objectives (2 pages), materials and methods (13 pages), results (25 pages),
discussion (10 pages), conclusions (2 pages), and contributions (3 pages). The author
demonstrates a good knowledge of the current literature and draws on a significant number of
sources, including recent international publications, large multicenter studies, meta-analyses,
and consensus documents. The list of references includes 117 titles in English; there are no
references in Cyrillic.

The work is illustrated with 24 tables and 18 figures. The study was conducted at the First Clinic
of Cardiology, Dr. Georgi Stranski University Hospital, Pleven; no patient enrollment period is
specified. Due to the nature of the study, approval from an ethics committee was not required.
The abstract corresponds to the content of the dissertation, presenting the aim, objectives,
methods used, main results, conclusions, and scientific contributions of the dissertation.

IV.  Relevance and Significance of the Topic

The SARS-CoV-2 pandemic has led to a significant reevaluation of the pathophysiology of
virus-induced cardiac injury and has placed the issue of cardiovascular complications at the
center of clinical interest. This dissertation focuses on current and clinically significant issues
in modern cardiology—rhythm and conduction disorders in patients with COVID-19 infection.
A particular strength of the dissertation is that the author views COVID-19 not merely as a
respiratory disease, but as a systemic vasculitis with significant myocardial, endothelial, and
electrophysiological involvement. The mechanisms of myocardial damage, the role of ACE2-
mediated cellular invasion, the imbalance in the renin-angiotensin-aldosterone system (RAAS),
microvascular dysfunction, immunothrombosis, and cytokine activation are analyzed in detail.
This topic is of significant scientific and practical importance due to the high prevalence of
arrhythmias, conduction disturbances, myocardial damage, and heart failure in patients with
COVID-19, as well as their association with increased mortality and poor prognosis.

V. Nature of the Dissertation
The dissertation is structured logically and coherently, in accordance with contemporary
standards for scientific research. The text is written in a sound academic style and demonstrates
a high level of scholarly capabilities. The candidate presents a comprehensive literature review
that provides a clear picture of his in-depth knowledge of the subject, his ability to interpret the
available literature, and his scientific maturity in understanding and interpreting the literature.
Dr. Yovchev demonstrates a very good grasp of the subject matter, proficiency in the
contemporary clinical, laboratory, and instrumental research methods employed, and the ability
to analyze and interpret the scientific results obtained. The literature review is comprehensive
and up-to-date. It is critically structured, with a clear argumentation of the underlying
pathophysiological processes leading to the pathology studied in the dissertation in patients
with COVID-19. The author demonstrates in-depth knowledge of contemporary concepts
regarding:
— Myocardial damage;
— COVID-associated coagulopathy;
— Endotheliitis-associated pathology;
— Immunothrombosis;

— Magnetic resonance phenotyping;




— post-COVID remodeling; and

— biomarker profiling.

The high level of analysis of the pathophysiological mechanisms and the author’s ability to
integrate data on the following are particularly noteworthy:

— myocardial injury;

— inflammatory activation;

— endothelial dysfunction;

— coagulopathy;

— electrophysiological instability;

— fibro-inflammatory remodeling;

— the role of biomarkers in COVID-19.

A particular strength of this work is the analysis of Galectin-3 as a biomarker of fibrotic-
inflammatory remodeling and a potential marker for post-COVID arrhythmogenic substrate.
The author provides a well-reasoned examination of the relationship between Galectin-3 and
myocardial fibrosis, atrial flutter, and heart failure. The doctoral candidate has delved deeply
into the subject matter and has enriched and expanded his medical knowledge in the field of
rhythmogenesis and conduction disturbances in COVID-19. Undeniably

is the contribution of the academic advisor to this process. The summaries and conclusions
presented at the end of the review, along with the unresolved issues related to the topic of the
dissertation, provide the doctoral candidate with sufficient grounds to clearly and precisely
formulate the study’s objective. The objective of this dissertation is to analyze the relationship
between a past SARS-CoV-2 infection and the development of cardiovascular complications,
with an emphasis on arrhythmias and conduction disturbances, the biomarker profile of
myocardial damage and hemodynamic stress, as well as echocardiographic signs of structural
and functional myocardial involvement. The research objectives are consistent with the stated
aim, are correctly formulated, and enable the achievement of the stated aim.

Materials and Methods This retrospective comparative cohort study included and analyzed a
total of 219 consecutive patients for the development of arrhythmias; these patients were
evaluated clinically, through laboratory tests, and by echocardiography. Patients were divided
into two groups based on their history of COVID-19 as follows: 136 patients with a history of
COVID-19 infection within the past 6 months and 83 patients without such a history (control
group). Inclusion and exclusion criteria for the study were defined, as well as the clinical and
laboratory variables. The primary analytical endpoints in this study were defined as structural-
functional and phenotypic characteristics.

The methods used correspond to the stated objectives and tasks. The author employs a
comprehensive clinical, laboratory, and instrumental approach, including:

— electrocardiographic analysis;

— echocardiographic assessment;

— biomarker profile;

— analysis of inflammatory markers;

— assessment of myocardial damage;

The collected primary data were analyzed using carefully selected statistical methods and
tests—parametric, nonparametric, correlation, single- and multivariate logistic regression, and
ROC analysis.

Modern methods for assessing myocardial involvement and arrhythmogenic risk in patients
with COVID-19 were correctly applied. The integrated approach to interpreting troponin, NT-
proBNP, 1L-6, TNF-o, galectin-3, and echocardiographic parameters is particularly




impressive. 1 highly appreciate the efforts of Dr. Yovchev to apply the wide range of research
methods in the study.

In summarizing the results, Dr. Zhivko Yovchev reaches important conclusions. The most
significant of these can be summarized as follows:

1. The main mechanisms of arrhythmias in COVID-19 have been clarified, with the
identification of the predominant arrhythmic pathology—paroxysmal/recurrent atrial
flutter, persistent/permanent atrial flutter, and atrial fibrillation.

2. The characteristics of the study groups—as well as the lack of differences in their
frequency—by age, sex, and certain classic cardiovascular risk factors have been
determined, supporting the assertion that the observed differences in the biomarker and
phenotypic profiles cannot be explained solely by demographic differences.

3. Evidence of a persistent metabolic-inflammatory process was documented in the group
of patients with COVID-19.

4. A negative correlation and independent predictive effect of troponin T on ejection
fraction in post-COVID-19 patients have been demonstrated, confirming its role as a
marker of subclinical myocardial injury. ROC analysis confirms that troponin T has the
best discriminatory value for identifying patients with reduced left ventricular systolic
function, supporting its applicability in risk stratification.

5. The role of systemic inflammation, myocardial damage, and microvascular dysfunction
in the pathogenesis of arrhythmias was analyzed. The inclusion of a panel of cytokines
and chemokines (IL-1B, IL-6, IL-8, IL-17, TNF-a, IFN-y, CCL19) broadens the
pathophysiological model of the study and supports the hypothesis of persistent
immuno-inflammatory activation as a mechanism underlying some post-COVID
symptoms and arrhythmias.

6. The importance of biomarkers as a tool for early assessment of cardiovascular risk has
been demonstrated. The absence of a statistically significant association between NT-
proBNP and reduced ejection fraction in both study groups indicates the presence of an
HFpEF-/HFmrEF-like post-COVID phenotype, rather than a dominant HFrEF pattern.
It has been demonstrated that global left ventricular systolic dysfunction is not the
leading mechanism of post-COVID cardiac pathophysiology in the study groups. An
integrated analysis of the results allows for the differentiation of several post-COVID
cardiac phenotypes: arrhythmic, hemodynamic, remodeling, and mixed. Patients with a
mixed phenotype—characterized by a combination of arrhythmias, elevated
biomarkers, functional decline, and echocardiographic abnormalities—have the highest
clinical significance.

7. The importance of galectin-3 as an integral marker of structural, functional, and post-
inflammatory remodeling has been established. Galectin-3 marks the transition from
acute inflammatory injury to post-inflammatory interstitial fibrosis and
electromechanical instability. Practical guidelines are presented for clinical follow-up
and risk stratification in patients with COVID-19, given the potential of Galectin-3 as
an independent biomarker for identifying adverse post-COVID changes.

8. The main scientific conclusion is that post-COVID cardiac involvement in the studied
population occurs through a multi-axial model involving myocyte damage,

hemodynamic stress, fibrotic-inflammatory remodeling, and electrophysiological
vulnerability.

VL. Scientific and Applied Scientific Contributions

The dissertation contains significant scientific-theoretical and original applied scientific
contributions.



A summary of the scientific-theoretical contributions shows that, for the first time within the
studied population, a comprehensive assessment of post-COVID cardiac involvement was
performed by simultaneously integrating clinical data, rhythm and conduction abnormalities,
biomarkers, echocardiographic parameters, and remodeling markers. Among the leading
original contributions are the analyses of troponin T and galectin-3 as markers of post-COVID
inflammatory-fibrotic remodeling, mediated by their association with the echocardiographic
parameters studied. A significant original contribution is the proposed concept of Galectin-3 as
a potential component of future risk stratification algorithms for post-COVID patients.

The practical contributions relate to the definition of an applicable clinical framework for the
cardiological assessment of patients after COVID-19, based on phenotyping rather than on
individual diagnoses alone. The need to monitor patients with persistent symptoms following
COVID-19 through an integrated cardiological approach has been identified. It is important to
emphasize that the data from this study can serve as a starting point for future prospective
studies on the role of galectin-3, strain echocardiography, magnetic resonance imaging, and
multi-biomarker testing.

Summary of the Dissertation’s Contribution

This dissertation expands existing knowledge on the cardiovascular consequences of COVID-
19 by demonstrating that post-COVID cardiac involvement represents a multifactorial
syndrome involving the interaction of arrhythmias, myocardial damage, hemodynamic stress,
and inflammatory-fibrotic remodeling. The thesis introduces Galectin-3 as a significant
independent biomarker in post-COVID cardiology and proposes a new clinically applicable
concept for phenotyping and risk stratification.

VII. Publications and Research Activity.

The doctoral candidate’s publications and research activity meet the Minimum National
Requirements for obtaining the “Doctor” academic degree, exceeding the requirements for
Group G indicators 5-9 (with 40 met out of a required 30). According to the author’s report
submitted to verify compliance with the minimum requirements for the “Doctor” degree, the
doctoral candidate has 3 authored articles and 1 presentation from a national conference with
international participation related to the dissertation. In 3 of the publications, Dr. Yovchev is
the first author, and 2 of them are in English. One of the publications appeared in the Web of
Science (WOS).

Conclusion

The dissertation submitted by Dr. Zhivko Dimitrov Yovchev constitutes an independent, in-
depth, and timely scientific study of high theoretical and practical value. The dissertation
demonstrates excellent theoretical grounding, a thorough knowledge of the contemporary
literature, and a skill for scientific analysis. Dr. Zhivko Dimitrov Yovchev’s dissertation fully
meets, in terms of structure and content, the requirements for the award of the academic and
educational degree of “Doctor” as well as the requirements of the Law on the Development of
Academic Staff in the Republic of Bulgaria and the Regulations for its implementation. All of
this gives me grounds to vote in favor and to propose that the members of the Scientific Jury at
MU - Pleven also vote in favor of awarding the academic and educational degree of “Doctor”
to Dr. Zhivko Dimitrov Yovchev.
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